Post-translational processing of pro-opiomelanocortin (POMC)-derived peptides during fetal monkey pituitary development. I. Adrenocorticotropin (ACTH) and alpha-melanotropins (alpha-MSHs).
We have studied the post-translational processing of POMC-derived peptides during fetal monkey development using immunoassay and reverse-phase high-performance liquid chromatography (RP HPLC). Pituitary tissues obtained from fetal monkeys ranging from Gestational Day 50 to 155 were fractionated and analyzed for ACTH- and alpha-MSH-related peptides and compared to adult forms. Extracts of whole pituitary from Fetal Days 50 and 55 contained ACTH(1-39) and very small amounts of CLIP (corticotropin-like intermediate-lobe peptide; ACTH(18-39))-like immunoactivity. Acetylated alpha-MSHs were not detectable at Day 50. alpha-MSHs were barely detectable at Day 55. By Day 65, when pituitary lobes were separable, small amounts of des-, mono-, and diacetyl alpha-MSH were detectable in NIL extracts, but not in anterior lobe extracts. ACTH(1-39) levels were negligible when compared to increasing alpha-MSHs through Fetal Day 80 to 155 in the intermediate lobe. The CLIP immunoactivity was negligible in Day 80 and adult anterior lobe extracts. Thus, lobe-specific proteolytic processing of ACTH-related peptides was well established by midterm gestation. Marked increases of alpha-N- and alpha-N,O-acetylated forms of alpha-MSHs were detected during middle and late stage fetal development. Diacetyl alpha-MSH was the predominant form of alpha-MSH in adult NIL extracts. No acetylated alpha-MSHs were found in anterior lobe tissues, thus adult anterior lobe extracts contained almost exclusively ACTH(1-39). However adult NIL extracts contained two distinct forms of CLIP-related immunoactivity. Therefore changes in post-translational processing patterns of ACTH-related and alpha-MSH-related peptides continued to some extent, postnatally. These data indicate that marked changes in post-translational processing of POMC-derived ACTH-related products occur during the first half of monkey gestation.